Cytochrome P450 1 family and cancers.
The aryl hydrocarbon receptor (AhR) is a ligand-activated transcriptional factor that dimerizes with aryl hydrocarbon receptor nuclear translocator (ARNT). This complex binds to xenobiotics response element (XREs), and then starts the expressions of downstream genes including cytochrome P450 (CYP) 1 family members: CYP1A1, CYP1A2 and CYP1B1. Role of CYP1 family is involved in the metabolism of endogenous hormones, xenobiotics and drug. The expression of CYP1 family is regulated by estradiol (E2) or xenobiotics in diverse cancers. In breast cancers expressing estrogen receptors (ERs), level of CYP1B1 is increased by E2 and reversed by an estrogen receptor antagonist, ICI 182,780 or 4-hydrotamoxifen, which indicates that the expression of CYP1 family in downstream region of AhR is regulated by an activation of ERα. In metabolic pathways, E2 is converted into 4-hydroxyestradiol by CYP1B1, which can be converted into mainly estradiol-3,4-quinone, a potential carcinogen, by peroxidase. Increased expression of CYP1 family indicates the possibility of carcinogenesis by exposure of xenobiotics in endometrial and ovarian cancers. Apart from roles of CYP1 family in relation with ER pathway, CYP1 family is over-expressed in ER independent cancers. CYP1A1 exhibits hydroxylase activity in oxidation of arachidonic acid, which has been transformed to 12(R)-hydrxyeicosatetraenoic (HETEs), a potent activator of AhR activity. On the basis of results, phytoestrogens and dexamethasone are provided as cancer therapy regulating the expression of CYP1 family. Thus, this review focuses on the role(s) of CYP1 family in ER-dependent or ER-independent cancers and the potential for cancer therapy to target CYP1 family in these cancers.